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============

**What was known?**

Pityriasis versicolor is caused by *Malassezia* spp., a lipophilic yeast. The diagnosis of Pityriasis versicolor at present is based only on KOH mount and Wood\'s lamp examination. Thus causing complications like recurrence, disfigurement and sometimes invasiveness.

*Malassezia*, a lipophilic yeast found in areas rich in sebaceous glands of human skin and other warm-blooded animals. *Malassezia* is implicated in mild but often recurrent cutaneous infections in immunocompetent patients such as Pityriasis versicolor, seborrheic dermatitis, folliculitis, atopic dermatitis, neonatal cephalic pustulosis, etc., *Malassezia* has also been shown to be associated with skin and deep invasive infections in immunocompromised patients, especially those receiving intravenous lipids or with central venous catheters.\[[@ref1]--[@ref4]\] It is postulated that the organism gains access by migration from colonized skin along the subcutaneous catheter wall or by migration from a contaminated catheter hub i.e., external connecting port through the lumen.\[[@ref5]\] The revision of the genus *Malassezia* classified it into 7 species on the basis of morphology, ultrastructure, physiology and molecular biology. They are *Malassezia globosa*, *Malassezia restricta*, *Malassezia obtusa*, *Malassezia slooffiae*, *Malassezia sympodialis* and *Malassezia furfur*, which are dependent on lipids and *Malassezia pachydermatis*, which is not dependent on lipids. Since then, further 6 new species of *Malassezia* have been identified, however, the first 7 species have been well studied in relation to the diseases in humans.\[[@ref6]--[@ref8]\] The most common disease associated with different species of *Malassezia* is Pityriasis versicolor appearing as scaly, hypopigmented, hyperpigmented or erythematous skin lesions of the stratum corneum. Different species of *Malassezia* from different geographical regions have been reported by various researchers to cause Pityriasis versicolor. Dutta, *et al*. from North India\[[@ref9]\] reported *M. globosa* as the main species isolated from patients with Pityriasis versicolor, whereas Kindo and colleagues from South India found the common isolate as *M. sympodialis* followed by *M. globosa*.\[[@ref10]\] If the disease is left untreated, it may cause complications like disfigurement of neck, face, trunk, etc., and may result in invasive infections. Recurrence rate of *Malassezia* in spite of treatment is about 60% in the first year and 80% in the second year. Thus, in order to prevent morbidity, recurrence and invasive infections, early laboratory diagnosis of the condition is required. Hence, a prospective study was aimed to determine the incidence of *Malassezia* in patients clinically suspected of having Pityriasis versicolor and speciate the identified isolates.

Materials and Methods {#sec1-2}
=====================

After obtaining permission from the institutional ethics committee, the present study was conducted on a total of 139 patients clinically suspected of having Pityriasis versicolor. The patients who were on treatment for the same were excluded from the study. The detailed clinical history of these patients was noted. After explaining the procedure and obtaining written informed consent, specimens were collected. The lesions of patients clinically suspected of having Pityriasis versicolor were examined under Wood\'s lamp for the presence of golden yellow fluorescence, and under aseptic precautions, scrapings were taken from the sites showing good fluorescence. The samples were transported in a sterile Whatman filter paper to mycology laboratory and were processed as follows:\[[@ref10]--[@ref13]\]

Microscopy {#sec2-1}
----------

The scrapings were subjected to 20% potassium hydroxide (KOH) mount examination to detect the presence of hyphae and spores, which generally exhibit the characteristic appearance of "Spagghetti and Meatballs."

Culture {#sec2-2}
-------

The specimens were inoculated on two slants of Sabouraud\'s dextrose agar (SDA) containing chloramphenicol and gentamicin of which one slant was layered with sterile olive oil and both were incubated at 32°C. The specimens were also inoculated on modified Dixon\'s agar plates containing chloramphenicol and gentamicin and were incubated at 32°C. The inoculated slants and plates were observed every day for the suspected growth of *Malassezia* for 7 days before negative results were noted.

Speciation {#sec2-3}
----------

The gross morphology of suspected colonies of *Malassezia* was noted and further speciated by performing lactophenol cotton blue mount, urease test, catalase test, esculin hydrolysis and temperature tolerance test \[[Table 1](#T1){ref-type="table"}\].Utilization of Tween 20, 40, 60 and 80 was detected by a standard procedure and based on the results, speciation was done for *Malassezia* \[[Table 1](#T1){ref-type="table"}\].
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Scheme used for identification of *Malassezia* species\[[@ref13]\]
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Results and Observations {#sec1-3}
========================

Of 139 patients, 83 (59.71%) patients were males and 56 (40.28%) were females with \[slight male preponderance (M:F = 1.48:1)\]. Majority of the patients i.e., 47 (33.812%) were young adults in the age group of 21-30 years and of these 42 (30.21%) were students by profession.

Of the 139 patients with Pityriasis versicolor, 70 (50.35%) isolates grew. *M. globosa* \[34 (48.57%)\] was the predominant *Malassezia* spp.

Majority of the patients \[117 (84.17%)\] had hypopigmentation, whereas 12 patients (8.63%) had hyperpigmentation. Ten patients (7.19%) had both hyperpigmentation and hypopigmentation. The predominant *Malassezia* isolate was *M. globosa* in both.

The most common sites affected in patients were neck 77 (55.39%), followed by back 69 (49.64%) and chest 56 (40.28%).

Out of 139 patients, 123 (88.48%) were Wood\'s lamp positive and of these 70 (56.91%) *Malassezia* isolates grew in culture. Of the 139 patients, 114 (82.01%) were 20% KOH positive of which 70 (61.40%) *Malassezia* isolates grew in culture.

Discussion {#sec1-4}
==========

Association of *Malassezia* with various skin disorders like Pityriasis versicolor, seborrheic dermatitis, *Malassezia* folliculitis, etc., has been well known. The frequency of recovery from *Malassezia* depends on various factors such as age, sex, body sites and differences in techniques of identification.

Of the total 139 patients clinically suspected of having Pityriasis versicolor, the maximum number of patients i.e., 47 (33.81%) were in the age group of 21 to 30 years, followed by 29 (20.86%) patients who were in the age group of 31 to 40 years. This is similar to the findings published by many workers.\[[@ref9][@ref14][@ref15]\] This could be explained by the fact that sebum production is at its peak in this age group. There were 83 (59.71%) males and 56 (40.28%) females who were clinically suspected of having Pityriasis versicolor. Male preponderance seen in the present study may be due to the fact that they are more involved with outdoor activities, which place them at high risk of exposure to factors like high temperatures and humidity.

Total 70 (50.35%) patients out of 139 yielded growth of *Malassezia* spp. We reported *M. globosa* to be the predominant isolate grown in 34 (48.57%) patients. Dutta, *et al*.,\[[@ref10]\] Chaudhary, *et al*.,\[[@ref16]\] and Nakabayashi, *et al*.\[[@ref17]\] in their studies have also reported *M. globosa* to be the predominant isolate. It has been stated that *M. globosa* is more pathogenic than other *Malassezia* species as it has greater enzymatic activity, involving lipase and esterase production. However, Gupta, *et al*.\[[@ref18]\] in their research have reported *M. sympodialis* (71%) to be the predominant isolate followed by *M. globosa* (18%) and *M. furfur* (11%).

The lesions of Pityriasis versicolor can be hypopigmented, hyperpigmented, both or erythematous. Majority of our patients, i.e., 117 (84.17%) had hypopigmented lesions. However, there are few published reports of isolation of *Malassezia* in hyperpigmented lesions also. In the present study, *M. globosa* was the predominant isolate from both hypopigmented (48.71%) and hyperpigmented lesions (58.33%). These findings corroborate with the findings of many researchers.\[[@ref16][@ref19][@ref20]\] Because the number of patients with hyperpigmented lesions of the present study was only 12, no definite conclusions can be drawn about the relationship of species and hyperpigmentation produced.

The hypopigmentation induced by this fungus can be explained on the basis of production of dicarboxylic acids, main component of which is azelaic acid. This acid acts through competitive inhibition of DOPA tyrosinase and perhaps has direct cytotoxic effect on hyperactive melanocytes. The pathogenesis of hyperpigmentation is also not fully understood but it may be due to increased thickness of the keratin layer and more pronounced inflammatory cell infiltrate in these individuals act as a stimulus for the melanocytes.\[[@ref13]\]

Distribution of the lesions on various body sites in Pityriasis versicolor usually parallels the density of sebaceous secretion. The most common site affected in the present study was neck (55.39%), followed by back (49.64%), chest (40.28%) and with lesser involvement of flexural sites (25%) and face (5.75%). Total 30.21% of patients of our study were students, followed by housewives (12.94%) and manual laborers (10.07%). This could be probably because students and housewives are more conscious about the lesions and hence present themselves more often to dermatology OPD than the other groups for cosmetic purposes.

Diagnosis of Pityriasis versicolor relies on the clinical examination, microscopic examination of the lesions and cultural identification. Wood\'s lamp examination performed on 139 patients clinically suspected Pityriasis versicolor; 123 patients (88.48%) demonstrated yellow green fluorescence and were labeled as Wood\'s lamp positive, whereas 16 (11.51%) did not show any fluorescence and were labeled as Wood\'s lamp negative. Out of 123 patients who gave positive results on Wood\'s lamp examination, *Malassezia* was isolated in 70 (56.91%). The reason for not isolating *Malassezia* from 53 patients even though they were Wood\'s lamp positive can be attributed to the condition of the patients on the day of sampling i.e., possibly taking shower or application of any home-made natural products or probably those who do not reveal the history of taking any antibiotic or antimycotic treatment.

Microscopic examination using 20% KOH was performed on 139 samples of patients with Pityriasis versicolor of which 114 (82.01%) demonstrated characteristic Spaghetti and meatball appearance. *Malassezia* was isolated both on Sabouraud\'s dextrose agar and modified Dixon agar in 70 (61.40%) samples of the total 114. In a study carried out by Kindo\[[@ref10]\] at Chennai found that out of the 70 skin scraping from suspected Pityriasis versicolor patients which were all KOH positive, only 48 (68.57%) *Malassezia* spp. grew on modified Dixon\'s medium, whereas a study carried by Kannan *et al*.\[[@ref21]\] found that in 39 patients with Pityriasis versicolor who were KOH positive \[22 (56.4%)\] *Malassezia* could be isolated. In another study by Chaudhary *et al*.\[[@ref16]\] out of 100 patients with Pityriasis versicolor, 90 were positive for KOH and out of these 90 samples 87 grew *Malassezia* on modified Dixon\'s agar.

Also the results of the *in vitro* susceptibility studies by researchers have shown variations in susceptibility of *Malassezia* species to various antifungal agents. Strains of *M. furfur*, *M. globosa* and *M. obtusa* have been found to be more tolerant to terbinafine than the remaining species, while *M. sympodialis* was highly susceptible.\[[@ref22]\] These results suggest that correct identification of *Malassezia* species may be important for the selection of appropriate antifungal therapy.

Thus, many workers including us have reported wide range of percentage positivity with respect to Wood\'s lamp examination, KOH mount and cultivation on even selective culture medium, i.e., modified Dixon agar.

Conclusions {#sec1-5}
===========

*Malassezia* spp. can now be added to a growing list of normal skin flora organisms of low virulence that may cause mild recurrent skin infections and serious systemic infection in the susceptible host.

Clinicians must be aware of the patient population at risk for infection, and they must communicate to the laboratory the need to include special procedures to recover the organism.

Thus, the procedure of culture and antifungal testing is required to be performed as different species of *Malassezia* are involved in Pityriasis versicolor and susceptibility is different among different species. Thus, it would help to prevent recurrences, systemic complications and any cosmetological problems especially in students and patients in younger age group.

**What is new?**

1\. So culture was done by preparing modified Dixon\'s agar and species of Malassezia were identified alongwith KOH mount and Wood\'s lamp procedure. Thus it helped in better treatment of the patient according to the species to prevent especially further any recurrences and cosmetic disfigurement.

2\. It is difficult to grow and has varying antifungal susceptibility. Therefore, culture has to be maintained to identify different species, so that it can be accordingly treated and diagnosis was not only relied on KOH mount and Wood\'s lamp examination.
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